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Abstract

Environmental challenges require interdisciplinary approaches integrat-
ing psychological and ecological perspectives. This structured study com-
pares the principal methodological approaches used in psycho-ecological re-
search, including quantitative, qualitative, mixed-methods, and computational
methods. Their strengths and limitations are synthesised to develop an inte-
grated methodological framework supporting transparent and interdisciplinary
research. The study indicates that combining complementary methods provides
a more comprehensive understanding of human—environment interactions than
isolated methodological approaches.
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terdisciplinary methodology, mixed-methods, computational methods, sustain-
ability

Introduction. Environmental problems such as climate change, biodiversity
loss, and ecosystem degradation require interdisciplinary approaches capable of
explaining interactions between human behaviour and environmental systems [1-
3,5]. Psycho-ecological research integrates psychology, ecology, environmental
sciences, and public health to investigate how environmental conditions influence
cognition, emotions, behaviour, and well-being while recognising the reciprocal
impact of human activities on ecosystems [1,10,11, 16].
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Environmental psychology demonstrates that environmental attitudes, cli-
mate-risk perception, and adaptive behaviour are influenced by interacting psycho-
logical and environmental factors, whereas environmental stressors affect mental
health and cognitive functioning [2,3,5-10,17]. Recent methodological develop-
ments, including GIS, remote sensing, ecological modelling, and machine-learning
techniques, have expanded opportunities for integrating behavioural and environ-
mental data [8,9,11,13,15].

This study compares the principal methodological approaches applied in psy-
cho-ecological research and proposes an integrated methodological framework for
future interdisciplinary investigations.

Methodological approach. A structured narrative study with compara-
tive methodological synthesis was conducted. Peer-reviewed studies were identi-
fied through Web of Science, Scopus, and Google Scholar using keywords related
to psycho-ecological research and interdisciplinary environmental methodology.
The selected studies were compared according to research design, methodolog-
ical characteristics, strengths, limitations, and applicability to interdisciplinary
psycho-ecological research [11,12,15].

Results. Comparative methodological synthesis. The reviewed lit-
erature demonstrates that psycho-ecological research benefits from combining
complementary methodological approaches. Quantitative methods provide sta-
tistically robust evidence, whereas qualitative methods contribute contextual un-
derstanding of environmental perceptions and behavioural adaptation [?,2-6, 10,
14,18,19]. Mixed-methods designs integrate these perspectives, while computa-
tional methods, including GIS, remote sensing, ecological modelling, and machine-
learning techniques, improve interdisciplinary analyses of behavioural and envi-
ronmental data [8,9,11,13,15].

Overall, the reviewed evidence indicates that methodological integration pro-
vides a more comprehensive understanding of psycho-ecological processes than
any single research approach.

The comparison illustrates that the approaches are complementary rather
than mutually exclusive.

Integrated methodological framework. Figure 1 presents the proposed
integrated methodological framework. The framework links the research ques-
tion, methodological design, comparative synthesis, integrated interpretation, and
evidence-based conclusions. Methodological selection should be guided by the
research question, while quantitative, qualitative, mixed-methods, and computa-
tional approaches are considered complementary components of interdisciplinary
research.

The framework is intended as a flexible guide that can be adapted to different
interdisciplinary research contexts.

Discussion. This study highlights the importance of methodological inte-
gration for investigating complex human—environment interactions. Quantitative,
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Table 1

Comparative characteristics of methodological approaches in psycho-ecological research

Approach Contr;ﬁ;i?i/on Limitations Typical applications
Quantitative Statistical analysis Limited contextual Surveys, experiments,
and hypothesis testing depth longitudinal studies
I i f - .
Qualitative I;ieczpllitofgon © Limited Interviews, focus
p b generalisability groups, case studies

and experiences

Mixed-methods

Integration of
complementary evidence

Increased methodo-
logical complexity

Sustainability and
climate adaptation
research

Computational

Source: Developed

Spatial analysis,
predictive modelling
and large datasets

by the author.

Technical expertise and
computational resources

GIS, remote sensing,
ecological modelling,
machine learning

1. Research Question / Problem Definition
Psycho-ecological interactions in environmental contexts

v

2. Methodological Design

Interdisciplinary integration and methodological complementarity

Quantitative Qualitative Mixed-Methods Computational
Approaches Approaches Approaches Approaches

Measurement, testing
and statistical analysis

of relationships

Understanding meanings,
experiences and
behaviours in context

Integration and triangulation
of quantitative and
qualitative evidence

Spatial analysis, modelling
and prediction using
advanced technologies

Contextual Factors
Social, cultural, ecological

and temporal contexts
influence all stages

3. Comparative Methodological Synthesis
Complementarity of methods and cross-approach insights

!

4. Integrated Interpretation
Comprehensive understanding of human-environment interactions

Iterative Process
Continuous refinement

!

and methodological
feedback

5. Evidence-Based Conclusions
Implications for research, policy and practice

Fig. 1. Integrated methodological framework for psycho-ecological research

Source: Developed

by the author.

qualitative, mixed-methods, and computational approaches provide complemen-
tary evidence that cannot be obtained through a single methodological tradition.
The proposed framework supports transparent research design, interdisciplinary
collaboration, and more comprehensive interpretation of behavioural and envi-
ronmental data [8,9,11,13,15]. Future studies should evaluate its applicability
through empirical investigations and systematic reviews.

Conclusions. Psycho-ecological research benefits from integrating quantita-
tive, qualitative, mixed-methods, and computational approaches within a coherent
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methodological framework. The proposed framework supports transparent, inter-
disciplinary, and evidence-based research and provides a practical methodological
foundation for future psycho-ecological studies.
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